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WHAT IS CLAIMED IS: 



1. An optical switching system for switching optical signals in wavelength groups, 
the system comprising: 

a first optical switching matrix having multiple inputs and multiple outputs and 
being operable to switch a composite optical signal composed of a plurality of optical 
channel signals from any one p^^urality of the inputs to any one of a plurality of the 
outputs; 

at least one wavelengtH divMfc*n denpGltiplexer coupled at its input to an output of 
the first optical switching mati\x for dividing a composite optical signal into groups of 
optical channel signals; 

a plurality of optical switching Matrices each matrix having multiple outputs and 
multiple inputs at least one of which is opupled to a respective output of the wavelength 
division demultiplexer, each matrix beinaoperable to switch a group of optical channel 
signals from any one of a plurality of the inputs to any one of a plurality of the outputs; 
and 

at least one wavelength division multiplexer coupled at each of its inputs to an 
output of a respective one of the plurality of oprtical switching matrices and coupled at its 
output to one of the inputs of the first optical switching matrix. 



2. An optical switching s>^tem comprising 
a first layer for switchingNoptical channels; 
a second layer for switching, a group of optical channels; and 
a first coupler for grouping together optical channels of the first layer and 

coupling them to the second layer; anc 

a second coupler for ungroupin^grouped optical channels of the second layer and 
coupling them to the first layer. 

3. An optical switch as claimed in claii\2 wherein the optical channels are 
lambdas. 



4. An optical switch as claimed in claim 2 wherein the group of optical channels is a 
lambda group. 



5. An optical switch as claimed in claim 4 wherein 
multiplexer for forming a lambda group from adjacent 1; 



Le first coupler includes a 
Ibdas. 
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6. An optical sWitch as claimed in claim 4 wherein the first coupler includes an 
interleaver for forming a lambda group from channel separated lambdas. 

7. An optical switch as claimed in claim 4 wherein the second coupler includes a 
5 demultiplexer for forming adjacent lambdas from lambda groups. 

8. An optical switch ate claimed in claim 4 wherein the first coupler includes a 
deinterleaver for forming channel separated lambdas from lambda groups. 
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9. An optical switch as claimed in claim 2 wherein the second layer for switching 
grouped optical channels included an optical plane switch. 

10. An optical switch as claimec^in claim 9 wherein the optical plane switch includes 
a four-port MEMS. 

1 1 . An optical switch as claimed in^laim 9 wherein the optical plane switch includes 
a six-port MEMS. 



12. An optical switch as claimed in claim 2 wherein the first layer for switching 
20 optical channels includes a plurality of optical plane switches. 



13. An optical switch as claimed in claim l£ wherein one of the optical plane 
switches includes a four-port MEMS. 



25 14. An optical switch as claimed in claim 12 yherein one of the optical 
plane switch includes a six-port MEMS. 

15. An optical switch as claimed in claim 12 wherein each of the optical plane 
switches includes a four-port MEMS. 
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16. An optical switch as claimed in claim 12 whereil^ each of the optical plane switch 
includes a six-port MEMS. 



17. An optical switch as claimed in clai 
35 grouped optical channels of the second lay<;r. 



S2 comprising a third coupler for combining 



21 



File No. 11967ROUS01U 



18. An optical switch ai claimed in claim 17 including a third layer for switching 
combined grouped optical channels. 

19. An optical switch as claimed in claim 1 8 wherein the third layer includes a first 
5 plurality of input ports for coupling to optical fibers. 

20. An optical switch as claimed in claim 1 8 wherein the third layer includes a first 
plurality of output ports for couplmg to optical fibers. 

10 21 . An optical switch as claimeckin claim 1 8 wherein the second layer includes a 
plurality of output ports for coupling to the second coupler. 



22. An optical switch as claimed in claim 18 wherein the first layer includes a 
plurality of input ports for coupling to tHjp second coupler. 

15 

23. An optical switch as claimed in cl^tim 18 wherein the second layer includes a 
plurality of input ports for coupling to the first coupler. 

24. An optical switch as claimed in claim 18 wherein the first layer includes a 
20 plurality of output ports for coupling to the fi^st coupler. 

25. An optical switch as claimed in claim 1 wherein the first coupler includes an 
optical amplifier for compensation for losses vsithin the first layer and the first coupler. 

25 26. An optical switch as claimed in claim 2 wherein the second coupler includes an 
optical amplifier for compensation for losses within the second layer and the second 
coupler. 



27. An optical switching system comprising 
30 a first logical layer for switching optical chjinnels; 

a second logical layer for switching a group of optical channels; and 
a first coupler for grouping together optical channels of the first logical layer and 
coupling them to the second logical layer; and 

a second coupler for ungrouping grouped optical channels of the second logical 
35 layer and coupling them to the first logical layer. 
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28. An optical switch as (Maimed in claim 27 wherein the second logical layer for 
switching optical channels includes an optical plane switch. 

29. An optical switch as claimed in claim 28 wherein the optical plane switch 
5 includes a four-port MEMS. 

30. An optical switch as claimety in claim 28 wherein the optical plane switch 
includes a six-port MEMS. 

10 31. An optical switch as claimed ik claim 27 wherein the first logical layer for 
switching . optical channels includes a plurality of optical plane switches. 
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32. An optical switch as claimed in ckim 3 1 wherein one of the plurality of optical 
plane switches includes the optical plane ^witch of the second logical layer. 

33. An optical switch as claimed in claifai 27 wherein the first coupler includes an 
optical amplifier for compensation for losse\ within the first logical layer and the first 
coupler. 



20 34. An optical switch as claimed in claim 2V wherein the second coupler includes an 
optical amplifier for compensation for losses witjiin the second logical layer and the 
second coupler. 



35. An optical switching system for switching Optical signals in wavelength groups, 
25 the system comprising: 

a first optical switching matrix having multiple inputs and multiple outputs and 
being operable to switch a composite optical signal qpmposed of a plurality of optical 
channel signals from any one of a plurality of the inputs to any one of a plurality of the 
outputs; 

30 at least one first wavelength division demultiplexer coupled at its input to an 

output of the first optical switching matrix for dividing \ composite optical signal into 

groups of optical channel signals; 

a plurality of second optical switching matrices ea&h matrix having multiple 

outputs and multiple inputs at least one of which is coupled to a respective output of the 
35 first wavelength division demultiplexer, each matrix being Cmerable to switch a group of 

optical channel signals from any one of a plurality of the inputs to any one of a plurality 

of the outputs; 
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at least one first wavelength division multiplexer coupled at each of its inputs to 
an output of a respective one of me plurality of second optical switching matrices and 
coupled at its output to one of theunputs of the first optical switching matrix; 

a plurality of second wavelength division demultiplexers each coupled at its input 
5 to an output of a respective one of tne plurality of second optical switching matrices for 
dividing a group of optical channel signals into optical channel signals; 

a plurality of third optical switching matrices each matrix having multiple outputs 
and multiple inputs at least one of which is coupled to a respective output of a respective 
one of the plurality of second wavelength division demultiplexers, each matrix being 
10 operable to switch an optical channel signal from any one of a plurality of the inputs to 
any one of a plurality of the outputs; and\ 

a plurality of second wavelength division multiplexers, each second multiplexer 
coupled at each of its inputs to an output ona respective one of the plurality of third 
optical switching matrices for combining optical channels into a group of optical 
15 channels and coupled at its output to one of tne inputs of a corresponding one of the 
plurality of second optical switching matricesA 

36. An optical switching system for switching optical signals in wavelength groups, 

the system comprising: \ 
20 a first optical switching matrix having mukiple inputs and multiple outputs and 

being operable to switch a composite optical signahcomposed of a plurality of optical 

channel signals from any one of a plurality of the inputs to any one of a plurality of the 

outputs; \ 

at least one first wavelength division demultiplexer coupled at its input to an 
25 output of the first optical switching matrix for dividing\a composite optical signal into 

groups of optical channel signals; \ 

a plurality of second optical switching matrices each matrix having multiple 

outputs and multiple inputs at least one of which is coupled to a respective output of the 

first wavelength division demultiplexer, each matrix beinaoperable to switch a group of 
30 optical channel signals from any one of a plurality of the inputs to any one of a plurality 

of the outputs; \ 

at least one first wavelength division multiplexer coupled at each of its inputs to 

an output of a respective one of the plurality of second opticaftswitching matrices and 

coupled at its output to one of the inputs of the first optical swkching matrix; 
35 a plurality of second wavelength division demultiplexers each coupled at its input 

to a corresponding output of the first wavelength division demultiplexer for dividing a 

group of optical channel signals into optical channel signals; \ 
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at least one third wavelengtll division demultiplexer coupled at its input to an 
output of the first optical switching matrix for dividing a composite optical signals into 
optical channel signals; \ 

a plurality of third optical switching matrices each matrix having multiple outputs 
and multiple inputs at least one of which is coupled to a respective output of a 
corresponding second wavelength division demultiplexer and at least one of which is 
coupled to a respective output of the thira wavelength division demultiplexer, each 
matrix being operable to switch a group of optical channel signals from any one of a 
plurality of the inputs to any one of a plurality of the outputs; 

a plurality of second wavelength division multiplexers, each multiplexer coupled 
at each of its inputs to an output of a respective one of the plurality of third optical 
switching matrices for combining optical chajpels into a group of optical channels and 
coupled at its output to one of the inputs of a corresponding one of the plurality of 
second optical switching matrices; and \ 

at least one third wavelength division multiplexer coupled at each of its inputs to 
an output of a respective one of the plurality of third optical switching matrices and 
coupled at its output to one of the inputs of the firet optical switching matrix. 

37. An optical switching system for switching obtical signals in wavelength groups, 
the system comprising: \ 



a first optical switching matrix having multiple inputs and multiple outputs and 
being operable to switch a composite optical signal composed of a plurality of optical 
channel signals from any one of a plurality of the inputs to any one of a plurality of the 
outputs; \ 

at least one first wavelength division demultiplexer coupled at its input to an 
output of the first optical switching matrix for dividing A composite optical signal into 
groups of optical channel signals; \ 

a plurality of second optical switching matrices each matrix having first and 
second inputs and first and second outputs, the first input is coupled to a respective 
output of the first wavelength division demultiplexer, each matrix having first and 
second switch states, in the first state the first output is conn&cted to the second output 
and in the second state the first input is connected to the second output and the second 
input is connected to the first output; \ 

a plurality of second wavelength division demultiplexers each coupled at its input 
to the second output of a corresponding one of the plurality of optical switching matrices 
for dividing a group of optical channel signals into optical channel signals; 



* 
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a plurality of third optical switching matrices each matrix having multiple outputs 
and multiple inputs, a subset of which iacoupled to a respective output of the second , 
each matrix being operable to switch a group of optical channel signals from any one of 
a plurality of the inputs to any one of a plurality of the outputs; 

at least one first wavelength divisioiwnultiplexer coupled at each of its inputs to 
an output of a respective one of the plurality of second optical switching matrices and 
coupled at its output to one of the inputs of the^irst optical switching matrix; 
and 

a first plurality of wavelength division miMtiplexers, each multiplexer coupled at 
each of its inputs to an output of a respective one ofi the plurality of optical switching 
matrices for combining optical channels into a groumof optical channels and coupled at 
its output to one of the inputs of a corresponding one of the first plurality of optical 
switching matrices. 
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